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1.0 TINTRODUCTION

1.1 Historical Perspective

The United States Army Corps of Engineers {(Corps; constructed the
channel entrance tc the Cornucopia harbor basin during the 1920’°s
and has provided maintenance 1o the channel on a regular basis.
The - Corps policy . through the early 1970's was to maintain the
breakwater which is a federal structure, and to provide
maintenance dredging to the designated federal channel which
serves as a turning basin. The authorized project depth for the
channel is ten feet. The Corps standard practice was to remove
bottom material, load it on barges and transport the dredge
material to designated locations in Lake Superior fur in-wat
disposal.

¢
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During the 18790’s the State o7 Wisconsin expressed serious

concerns about contamination of dredge materials and 1ihe
deposition of pollutants in the Great Lakes. The State
recoghized that small amounts of poellutant material could have
harmful effects on the ~Human health. In 1875 the State, in
keeping with its committment to a high guality enviroument,
requested that Corps dumping of dredge material in the adjacent
waters of the state be stopped. Rased o¢n this request and

cthers, in-water disposal was stopped in Wisconsin Great Lakes
waters. ‘

In the sarly 1980°'s th

7 e Governor reqguesied that the Wisconsin
Coastal Management Council de f‘ye dredging needs and problems «f
Great Lakes Tharbors and tc report on the impact of federsl

dredgin policies upon the economic status of those harbors.
g ¥ I

.

Since that time numerous propasals have been made by the fede:
government to charge & sizeable portion of the cost of hart

maintenance dredging te state and local governmenis. Tt is this
perc e1\&d change in federal policy that now causes concern at the

stat and local levae]l with the need to find methods of dredge
d1 hosa1 that are " hoth cest-effective and environmentally

compatible.

r
v
o
+

1.2 Plan Inte

Because i the importance of  ceommercial 70
navigation in the Great liakes to the State e
planning =and management of the dredging of these watars are
consistent with the  state’s duty and the public trust

Legislationr currently praun ed provides a balancing of the public
interest in maintaining and improving harbors with the publi

interoest in prmtectiug, preserving and enchancing envircenmental

quality



In order to fully understand the balance, <areful planning must
be undertaken that is based upon knowledge of local conditions,
proposed state and Tfederal dredge disposal standards and the
ability of governments to participate in the costs of dredging
and disposal. :

This planning effort offers opportunities to provide the public
and local government officials with an understanding of the
impacts of dredging and dredge material disposal.

This report includes an assessment of the resource base, sediment
and water quality data which results in the identification of
altermnatives for action and the related costs of those actions.

el



2.0 PHYSICAL SETTING

2.1 LlLoecation

The Town of Bell is located in north central Bayfield county on
the south shore of Lake Superior sixty miles east of Superior and
thirty miles northwest of Ashland. The settlement of Cornucopia
is a narrow strip of residential and commercial developmenbt along
Siskiwit Bay in the northern portion of the Town. Cornucopia is
the only population center in the Town of Bell,

Cornucopia is served by State Trunk Highway 13 and PRayfield
County Trunk "C" both of which are in proximity to the harbor and
provides easy access to the harbor from the Apostle Islands
National Lakeshore, the Chequamegon National Forest and many
inland lakes as well as neighboring communities.

2.2 Political Jurisdiction

The Town cof Bell exercises corporate powers through Chapter 60 of
the Wisconsin Statutes. The Town Board consists of a chairman
and two supervisors. Town officers include a clerk, treasurer,
assessor and a constable. :

The Town of TLell established a Harbor Commission in 1983 unde
Chapter 30 of the Statutes. The Harbor Commission is responsible
fer harbor planning, repairs and maintenance and has exclusive
control over dav-to-day operations, The activities are

stablished by resclution of the Town Beard and the Commission
.has no authority bevond the resolution. All planning and fiscal
authority are granted 1o the Commmission although expenditures
are subject to the approval of the Town Board.

2.3 Trangportiation

Access through and to the Town o¢f Bell is primarily provided b‘
S.T.H. 13, located close to the Lake Supsrior shoreline. ’
counts, Just outside Cornucopisa, conducted by the Wisconsin
Department of Transportation show an.annuslized average dally
raffic {AADT: { Pro AADT s Tar

ceunt of 610 vehicles a dav. 3
19d0 show & } ly increase but s not ewpect

€ £
like ed to ewceed the
roads capacity to handle traffic.

The Bavfi d e points socuth segment of STH 13 connects the
spostle Tslands with US 2 and Zshland. STH 13 is a ssecondary
scenic route even though it 1s the only east-west access routs
across the northern portion of Favfield County

5]
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County Trunk "C", a hardsurfaced road, intersects with STH 13 in
Cornucopia and connects the settlement with Washburn, twenty
miles to the south. The remainder of the roads are under local
jurisdiction and are gravel except for the paved streets of
Cornucopia.

Cornucopia is served by & small airport west of the settlement.
The grass runway is seldom used and no other improvements are at
the site. :

2.4  Geology and Topography

Northern Bayfield County is located in the Lake Superior Lowland
geographical province. The province occupies the northern
portions of Douglas, Bayfield and Ashland Counties and is bounded
on the south by the Northern Highlands province, a low range of
hills once the south shore of glacial Lake Duluth.

The region is characterized by a red clay-till lake plain, deeply
incised by streams flowing north to Lake Superior. Pre—Cambrian
sandstone of the Bayfield Group is found at depth.

Topographically the region rises from 600 feet above sea level at
Lake Superior to over 1000 feet above sea level to the south and
east of Cornucopia.

2.5 Climate

The climate of northern Bayfield County is classified as humid
continental, which means that the region has very cold winters
with rather short, moderately warm summers. Spring and fall are
often short with sharp day-to-day temperature changes. All
seasons have frequent weather changes as alternate high and low
pressure systems move across the region.

The climate, however, is modified by the high heat and cold
storage capacity of Lake Superior which tends to increase the
number of frost free days along the lake and acts as a coolant in

summer. As a result the Bayfield Peninsula has longer growing
seasons, cooler summers anhd more precipitation than the balance
of the county. The lake modified climate is suited for apples

and other fruit trees, berries and dairying. Cornucopia is so
named for the regions ability to provide large crops.

Prevailing winds are westerly from -early fall through early
spring and easterly the balance of the year. Average annual
precipitation is 30" with an average snowfall of 73 inches.
August is the wettest month with an average of 4.0 inches.
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3.0 CULTURAL AND ECONOMIC CHARACTERISTICS

3.1 Town History

Cornucopia was originally platted by T.J. Stevenson, an attorney

. from Minneapolis, who named it for the abundance and variety of

vegetables and fruits ¢grown in the area. The settlement was
first established as a small fishing and logging village. After
the logging boom, commercial fishing became the primary source of
income and employment for the residents. In fact, the
importance of commercial fishing in Lake Superior waters led to
the establishment of a federal breakwater at the mouth of the
Siskiwit River in the 1920°s.

Later, as a result of overfishing and predation by sea lamprey,
fish stocks. declined to the point where many commercial fishing
operations in the area went out of hbusiness.

At this ©point the Town took steps to make the transition from
working harbor of refuge to a recreational boating harbor t
making improvments nhecessary +to attract tourism and bolster =
sagging economy. Although the Town has received money for
planning from time to time, it was not until 1986 that the town
received any sort of financial aids for harbor improvements {with
the exception of Corps maintenance dredging).

&
Y

With the establishement of other area marinas such as Barker’s
Island in Superior . and the complex of marinas in and about the
Apostle Islands, power _boating and sailing has increased. The
Cornucopia harbor is in a unique position to take advantage of
the expanded market. It is the first harbor west of the Apostle
Islands and is a logical stopping point for boats in route frowm
Superiof to the Islands. :

Today tourism monies generated by the marina are the single
largest source of new dollars in the community. Lake Superior
hoater studies completed during 1984 and 1985 indicate that ocver
$80.00 per day are spent by the average boating party. That
money plus other dollars spent by the tourist support nearly 12
Jews  in the community out of 77 jobs in the town reported hy the
1980 census.

This - heing the case, any condition such | as  excessive
sedimentation that negatively impacts the harbors ability to
function and attiract the recreational boater wmust be treated with
the utmest care and minimized to the extent possible.

oo

3.2 Town of Bell Land Use

is forestry with
the iand zrea in a forest cover of mixed northern
hardwoods and scme pino. Petween the 11.S. Forest Service and the
Bavfield Countvy Forest over 70% of the land dis in public
ownership.

'he  principal use of land in the Town oi Bell
.r‘

over a0% cT
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Two development concentrations exist; one is the settlement of
Cornucopia, containing 100 of the town's dwellings and occupying
approximately one square mile on the STH 13 corridor and the
other 1is a second home residential area on the north shore of
Siskiwit Lake seven miles " south of Lake Superior. Other than
these two areas, development is sparse.

Dwelling counts show 122 year-around dwellings and 221 seasonal
dwellings in a town of 38,300 acres.

3.3 Population

At the time of the 1980 census there were 247 persons living in
the Town of Bell. " The statistics show that the population
declined between 1950 and 1970 to a low of 205 persons. Small
area ©population projections made by the Northwest Regional"
Planning Commission suggest that the population will grow to
approximately 263 by the year 2000. It must be recognized that a
projection for an area of this size and population must be used
with great caution since it is stongly influenced by in-out
migration of a highly mobile population. It may also be stongly
impacted by a relatively minor change in the economic structure
of the town. One such change would be the expansion of the
recreational harbor and the resultant need for additional goods
and services.

3.4 Economy

The economy of northern Wisconsin has always been based on the
utilization of its natural resources. The principal resources of
the region, historically, have been timber, metallic ores, fish,
furs and recreational opportunities. Today the region supports a
good wood products industry, a weak fishing industry and an
underdeveloped tourism industry. The manufacturing and service
sectors of the economy have been growing in the region although
not in the Town of Bell.

Early in the century, fishing, lumbering and agriculture
supported sesmall but thriving communities along Lake Superior’s
south shore. As each of these resources declined in importance,

employment shifts from resource wutilization to other sectors
occured with the end result being that workers had to seek
employment in communities of the region with more job
opportunities. :

The 1level of information for employment in the Town of Bell is
sketchy and because of low numbers subject to dramatic shifts.

No information 1is available for self-employed individuals. The
statistics also do not account for the actual location of the
employment. Some of the workers have Jjobs in Washburn, Bayfield

and Ashland and commute on a regular basis.



The greatest oppoertunities for job creation exist in the service
and recreation/tourism sectors of the economy provided that
necessary improvments continue . to be made to the harbor and that

marketing of the wexcellent recreation/tourism opportunities
improves.

)
~



4.0 SISKIWIT RIVER DRAINAGE BASIN

4.1 General Description

The Siskiwit HRiver begins as the outlet from Siskiwit Lake and
flows northeast through Little Siskiwit Lake before emptying intg
Siskiwit Bay at Cornucopia 9.3 miles downstream. The source
elevation at Siskiwit Lake is 1061 MSL and falls at an average
gradient of 48 feet per mile until it reaches the lake at 602
IGLD. The river is clasgsified as trout water for 5.6 miles, and,
1.2 miles of the river are in public ownership.

[l

The watershed area of the river is approximately 18 square mil=ss.
with an estimated population density of 2.9 persons per sguare
mile.. The direct drainage is 8.4 square miles and is composed o
2% agricultural and 98% forest use. Two hundred.fifiy acres of
wetland are adjacent to the river,

-

The Siskiwit River does not have an established monitcriang
station, however, average discharge has been estimated 2t 5.1
cfs, Intermittent sampling bty the University of Wisconsin,
Superior indicated a pH of 7.3, dissolved oxvgen concentrations
of 9.1lmg/1, low nitrate, phosphate and RODS. Watsr color ig

-

generally red due to suspended sediment. No  estimates of
suspended sediment loads or bed loads are known to exist for
Siskiwit River. However, United State Geological Survey

indicated that 40 tons per square mile suspended sediment ¥
per year should be expected in the region.

Twe areas within the basin ars developed. The Sishkiwit Lake
4 -
A8

shoreline has approximaetely 20 summer homes, owWn park

boat ramp and picnic area. The park is lightly used although the
second homes are a popular weekend retreati. 211 the homes have
on-site sewage syvstems which are likelv contributors to Siskiwit
Lake. "In 1886 the Wisconsin DNE posted 2 fish consumption
advisory on walleéves taken frowm the lake dues 10 wmercury. Tho

source of the mercury has not been determined and it is unknown
at this i1ime whether the problem is transferable i1
the basin and Siskiwit Bay. No other g e
known to =xist and nc situdies zre in prog

The settlement of Cornucopia and the harbor basin are located at
the mouth " the river. Here approximatlisev 1050 struct 25 exist
with on-site sewage svstems. Several vears ago 2t least 50% of
the systems wore suspected of failure. The Cornucepia Fanitary
Dist o plans to insizll a sewarge itreatment sveitewm that will
& this problem by 1985,
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4.2 Basin Soils
The following major soil types are found in the basin:

Lake Beaches: A landform rather than a distinct soil type,
beaches are primarilly sand, are highly erodible
and comprise about 5% of the soils in the basin.

Ontonagon—-Pickford: A fine textured soil of the lake plain
consisting of clay and sand. These are highly
erodible and comprise about 45% of the basin.

Superior-Ogemaw: A coarse to medium soil of the lake plan.
Primarily clay with sand. These . soils are
moderately erodible and cover about 35% of
the basin. : '

Orienta: A coarse to medium sandy loam. Ten % of the soils
in the basin are of this type.

Ontdnagon: A fine textured clay soil with high erosion hazard
' that makes up about 5% of the basin soils.

Peat: A very wet soil associated with the wetlands
adjacent_to the river:

4.3 Estimate of Sediment Volumes

As indicated previously, no estimates of sediment loads are
available for the Siskiwit River system. The only data available
are from two nearby streams which monitor only suspended sediment
and does not include data for bed load transport. Regional
suspended sediment yield  estimates by the U.S.G.S. are also
available, however, the estimated yield of suspended sediment
does not take into account the high rate of random catastrophic
stream bank loss common in the region. Given the data available,
it is not - possible to correlate suspended sediment with actual
deposition in the harbor since an unknown amount of bed load
transport is occuring and the fact that only a portion of the
suspended sediment may actually be deposited in the harbor.

For the purposes of this study a more reliable method of
estimating future dredge 'quantities 1is to examine historical
dredging activities and make assumptions about the reliability of
the . data. It is recognized that this approach does not address
sediment entering the harbor and being deposited outside the

~arbitrary dredge limits.

13



During the period {rom 1950 to 1985 the Corps dredged or
contracted for dredging of the Cornucopia federal channel. The
following table identifies the vears and the amount of material
dredged. It should be noted that the Town of Pell also dredged
material intermittently from other portions of the harbor
{(southeast basin} than the federal channel. Since no precise
records exist to document the dredging activities undertaken by
the town these Corps figures should be considered conservative
and not reflective ¢f the total dredging need.

Year Amount {cw¥) Year Amount {cv:?
1950 2420 1987 2750
1953 3000 1968 . 8900
1954 7325 1970 | 5275
1956 7090 1974 4120
1958 9850 1976 6260
1959 10350 1979 8075
1961 16325 1981 2881
1962 3125 1985 €564
1965 2000  TTTTTTTTTTITTTT
TOTAL 104,310 cy

If we can make the assumption that the data are correct and thar
the dredging indicated took place only in the federal channel,
then two dredge quantities should be determined: one, the annuzal
average dredge quantity removed by the Corps. Thig figure can be
determined by adding the dredge quantities for 1953 through 1885
and dividing that by 23, the total number of vears represented by
the data. This gives an annual average dredge quantity of 2,911
cubie  yards removed by the Corps program in the federal channel;
second some estimation of the amourt of dredge materizl that
could be removed from the southeast basin and adjoining riverway
should be made to reflect non-federal activity



For the purpose of 1this study, it is assumed that deposition
occurs each year over the area ¢f the southeast basin and
adjoining riverway at the same rate as in the federal channel
(approximately 92,500 square feet}. It i1s recognized that this

4

assumption does not allow for flushing effects. The area of the
channel portion of the southeast basin is 10,000 square Teaet,
and; the channel portion of the adjeoining riverway is

approximately 15,000 square feet. Extension of the calculation
provides an estimate of 787 cubic vyards of material for the
non-federal portion of the harbor complex. Adding the federal
and non-federal area quantities gives a total of 3,698 cubic
"yards of material. To provide a margin for error, the quantity o
-dredge materials anticipated will be adjusted upward to 3,7
cubic vards per year even though the harbor may not be dredgec
each year.

iy
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5.0 HAREBOR CONFIGURATION

5.1 Current Arrangement

The Cornucepia harbor lies at the mouth of the Siskiwit River
approximately 600 feet east of the intersection of County Trunk
"C" and STH 13 in Cornucopia. Because of the harbor’s rivermouth
location all sediment being discharged by the Siskiwit River must
pass through the harbor. :

The channel entrance is protected bv an east breakwall originally
constructed in 1926 and a west breakwall built in 1927. The
authorized channel is fifty feelt wide and its authoerized depth is
ten feet. the east breakwall is 938 feet long and the west
breakwall is 530 feet long. During 1958, the Corps reconstrucied
both breakwalls with steel sheet piling and added a stone cap
grouted in place, In 1962, the corps added a 180 fool extension
to the end of the east breakwall to provide better protection for
the channel enirance.

The harbor has threec internal basins, the northeast and southeast
are on the east side of the river while the southwest basin also
known as the Jones Marina is on the west cide of the river, The
northeast and southwest basins are connected by a small turuning
basin, and are part of the federal project with fifty foot widths
and eight foot depths authorized.. The southeast basin is the
location of the Town of Bell Marina and does not have a federal
channel extended ‘into it. The southeast basin is maintained by
the Town. The riverway upstream of the junction of the northeast
and southwest basins is not part of the federal project and is
also maintained by the Town.

As indicated earlier, the southwest basin is the location of the
Jones larina. It has slippage for 25 boats. The Town of Bell
Marina in the southeast basin has slippage for 36 boats. The
northeast basin moors large pleasure craft and commercial fishing
boats.

D.2 Future Improvemsents

Buring 1985, the Town of Bell s grant
Coastal Mangdgement Program‘ for renovation of
and the reconstruction of & beat ramp. The re=pa:
and will! be completed in the near future.
The long term plans of the Town - include
southeast Dbasin to the easi

.

t, construction of
piers  and  reliabi] ol
basin.

n tlis harbor teo
harbor depth

cress for power

In order for  the
recreation/
in  such =a fashiun as
with drafts in the &
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6.0 CORNUCOPIA HARBOR ENVIRONMENTAL ASSESSMENT

This material is summarized from:

Wisconsin Department of Natural Resources: Cornucopia Harbor
Study, Upper Great Lake Regional Commission 1977.

U.S. Army Corps of Engineers

Environmental Research Group, Inc.: 1984 Cornucopia Harbor
Dredge Analysis

6.1 Terrestrial Vegetation

Band dune grass is the major vegetation type present in the
harbor area. This grass is common to sand dune areas on the Lake
Superior shoreline. No threatened or endangered plant species
were identified in the area.

6.2 Aquatic Vegetation

The WDNR study cited above found aquatic vegetation in the harbor

no different than that of other Lake Superior harbors. No
endangered or threatened species were found. )

6.3 Wildlife

During the investigations of 1977 river otter were observed.
Other wildlife was not noted.

6.4 Fish

The WDNR assessed the fish habitat of the harbor in the summer of
1977. Assessment methods utilized were trawling and
electrofishing. Nineteen species of fish were found in the
survey area. '

The harbor proper has no identified spawning areas although

Emerald Shiners may spawn there. Lake run fish seem to be
attracted to the harbor environment in the spring following
ice—-out. This phenomenon creates an excellent spring fishery for

trout and salmon.

“The Siskiwit River has a sizeable anadromous run of Rainbow Trout
in the spring. Brown trout and Coho Salmon may also spawn in the
river during the fall.

Cornucopia harbor is used by the WDNR as a stocking site.

19



6.5 Birds

During the 1977 study, the WDNR sighted 28 species of birds
within the study area. All species sighted are common to the
area and there are no unique nesting areas within the harbor.

6.6 'Natural Area‘Désignations

The Town of Bell contains only one site designated as a Natural

Area. The site is one and one-half miles west of the harbor and
consists of a lagoon, wetland bog, and interdunal bog where Lost
Creek % 3 enters Siskiwit Bay. Critical plant species are

present. The area is in WDNR and private ownership.

6.7 Historical and Archeological Sites
One site marker noting the "Tragedy of the Siskiwit" is present
jJust to the east of the parking lot serving the Town of Bell
Marina. Archeological sites probably exist but are not located.

6.8 Terrestrial Soils and Harbor Substrates

The terrestrial areas of the harbor are considered man made land

and alluvial land. This suggests that the areas consisted of a .

sand spit and a low marshy area which was filled by man during
harbor construction in the 1830°’s.

The bottom substrate reflects the water influences of the
Siskiwit River. Most of the harbor consists of sand, settled
clay and terrestrial organic debris. The substrate also has an
abundance of sawdust probably left from past lumbering use.

6.9 Water Quality

Results of 1972-3 water quality analyses are presented in the
Appendix. - Water quality conditions in the harbor change rapidly
depending upon the movement of water masses within the harbor. A
combination of lake seiche and stream water movement results in
wide - variations of quality wvalues in each of the individual
harbor basins.

Dissolved oxvgen levels were .generally high in all samples. The
pPH values were slightly alkaline and consistent with other
natural waters of the area.

0ils, greases and other pollutional discharges are contributed
from the traffic and mooring activity of boats in the harbor’s
two marinas
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The settlement of Cornucopia is probably contributing some amount
of pollutants from failing on-site sewage systems. Cornucopie
has formed a sanitary district and centralized treatment of
wastes will be in place by 1988,

6.10 Sediment Analvsis

Quantitative Analysis

The total volume of sediment that is anticipated to be removed
on an annual average basis was calculated in Section 4 to be
3,750 cubic¢ wvards for the federal and non-federal basing =:5d
channels.

Qualitative Analvsis

A, Peollutant Analvsis

During 1984 chemical quality analysis of bottom sedimenis was
performed for four stations in the Cornucpoia Harbor. The four

tations depicted in the Appendisx were the mouth of the breakwall
system: the turning besin between the northeast and southwest

basins and at the extemilies of 1he northeast and scuthwest
basins. The river channel upstream of the federal project area

and the Town of Rell southeast basin were not sampled. For the
purposes of this report it will be assumed that analysis of
samples taken from those two areas would result in similar test
findings.

Based upon current knowledde regarding in-waier disposal of
dredge materials, the WDNR is again considering the possiblity of
allowing in-wa tv disposal of clean dredge spoil. The WDNR with

the assistance of & technical! subcommittee has develops=d
guidelines for evaluating disposal options for dredge spoil based
upon pollutant concentrations. The Department hes developed

criteria for in-water dispesal as follows:

pet

. If any pollutant, or group of pollutanis, of concern is
found in concentrations greater than 125 % of the
criteria for that pollutant, in-water disposal will
nol be allowed.

2. If Lthree or more pollutants
greater than 110% of the ¢
in-water disposal will not

2. If one or two poliutants are found in concentrations

with*n the range of 110% to 1 of the criteria for
those same pollutants, in-water disposal will b=

deLermihed on a case by
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The following table presents a summary of the pollutant
concentrations found for each sampling station compared to the
proposed maximum allowable ' concentrations of pellutants for
in-water disposal.

Parameter Maximum Allowable Detected
Concentrations Concentrations
S P
1 2 3 4
ORGANICS
PCBs .06 ND ND ND ND
Dioxin 1.0 pg/g Not Analyzed Not Analyzed
Furan 1.0 pg/sg Not Analyzed Not Analyzed
PESTICIDES
Aldrin .01 - ‘ ND ND ND ND
Chlordane .01 ND ND ND ND
Endrin - .05 ND ND ND . ND
DDT 0L ND ND ND ND
‘Dieldrin .01 ND ND . ND ND
Heptachlor .05 ND ND ND ND
Lindane _ .05 Not Analyzed . Not Analyzed
Toxaphene .05 ND ND ND ND
METALS
Arsenic 10 1.1 ND 0.9 2.2
Barium 500 Not Analyzed Not Analyzed
Cadmium 1 ND ND ND ND
Chromium - 100 14 + 9 21
Copper : 100 6 ND . 4 12
Lead 50 ‘ + + 12 +
Mercury 0.1 + + + +
Nickel - 100 4 ND 5 11
Selenium 1 Not Analyzed Not Analyzed
Zinc 100 21 7 14 38
OTHER
0il and Grease 1000 + + + +
Notes

Unless otherwise noted concentrations are ug/g
ND: Nondetected
+ : Positive result below test limits
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4., If all pollutants are found at concentrations of 110%
or less than the criteria for those same poliutants,
in-water disposal may be allowed.

5. For on-the-beach disposal the particle size of the
dredged material must meet the following criteria:
the average percent of spoil material finer than
0.074 millimeters (mm) must not exceed the average
percentage of materials finer than 0.074 mm in the
existing beach by more than 15 percent. For in
water disposal, particle size matching is not
required.

According to the sediment analyses conducted, sediments from the
stations tested did not exceed any in-water disposal pollutant
criteria. However, at this point, it is not possible to
determine whether or not the sediments meet all of the quality
criteria for in-water disposal since analyses were not conducted
for dioxin, furan, lindane, barium and selenium.

It is presumed however, that with the balance of the parameters
showing very 1low or nondetectable concentrations, that the
results of such testing will prove the sediments suitable for
in-water disposal.

The Department of Natural Resources may require further testing

for at least those substances not analyzed for in the 1984 study
before approving the sediments for in-water disposal. :

B. Particle Size Analysis

In order for dredge materials to be used for beach nourishment

they must, in addition to the chemical quality criteria, also
meet the particle size criteria noted as # 5 in the preceeding
section: that is, for on-the-beach disposal the particle size of

materials finer than 0.074mm must not be greater than 15
percentage points of the average disposal site material finer

than 0.074mm. To put this in perspective, 0.074mm is often
considered as the smallest diameter of a material that can be
classified as very fine sand. This material will not pass
through a # 200 sieve. Materials smaller than this are

classified as clays and silts.
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The following table indicates the particle size distribution of
sediments in the Cornucopia Harbor at the time of the 1984 study.

Particle size range . Site 1 Site 2 Site 3 site 4

Greater than 2nm % 0.2 1.3 0.9 0.6
Greater than 0.43 mm % 2.2 14 7.4 8.4
Greater than 0.25mm % 9.2 78 45 ' 19
Greater than 0.075mm % 76 99 82 68
Less than 0.075mm % 24 1.1 18 32

In this case, assuming equal volumes from each station were
dredged, the . average percentage of material finer than 0.075mm
would be approximately 18.8%. This would mean that utilizing the
criteria, the disposal site in-place material could contain no

less than 3.8% fines to be considered a suitable site.

To this time no particle size distribution analysis has been .
performed for potential beach nourishment areas in and near the
Cornucopia Harbor. Casual site observations indicate the
presence of sand beaches to the east and west of the harbor
entrance and there is a high probability that these beaches would
be suitable areas for beach nourishment. However until testing -
is complete particle size matching is not assured. '

Summary of Sediment Characteristices

Quantity: The anticipated volume of material to be dredged on an
annualized average basis is approximately 3,750 cubic
yards. '

Quality:  On the basis of the stations sampled and the concen-

trations of pollutants analyzed for and detected;
the material may be considered "clean”" and therefore
probably suitable for in-water disposal.

Additonal testing may required for the parameters

not analyzed for (dioxin, furan,. lindane,
barium and selenium).
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" Particle Si

Conclusions

1.

ze Matching: Assuming equal volumes from stations
sampled, 81.2% of the dredge material will be larger
than 0.074mm. 18.8% of the material will be smaller
than 0.074mm

Using the 15% criteria, the particle size of an
acceptable site should be not less than 3.8%
site material finer than 0.074mm.

Particle size distribution analysis should be
performed for beaches east and west of the harbor
entrance to determine their suitability as disposal
sites.

The annualized average dredging quantity will be
approximately 3,750 cubic yards.

The dredge material, after additcnal testing for
missing parameters will probably be found suitable
for in-water disposal.

The dredge material, after testing of nearby
beaches for particle size distribution match,
will probably be found suitable for beach
nourishment activites.
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7.0 ALTERNATIVES FOR MANAGEMENT OF DREDGE MATERIALS

Many alternatives exist for the management of dredge materials
including source abalement of dredge material volumes, beneficial
reuse, outright disposal and . a number of combinations therof.
However it should be recognized that the final determinants for
chosing an optien are the suitability of the dredge materials for
use and, if local gdovernments must pav the entire cost, the
availability of financial resources ‘e implement the chosen
alternative,

7.1 No Action

This alternative has obviouslv the least first cost. However 1he
negative - impact of this alternative over time in terms of the
lose  of jobs and income ito the area, not to mention 1he eventual
closing of the harbor, is so great thet it is no alternative at
all and is rejected,

7.2 Abatement of Dredge Volumes

AL Upland Treatment-—-Approximatols 2% of the B.1 sqguare

mile or  approximately 100 acres of the direct drainage of the

Siskiwit Pasin 1is in agriceltural use and potentiaily open to

erosion. Sol loss, caleoulated  from the Universal Soil Los
ot

i

Equation, ss than 1 ton per vear. It should be recognized
that the does not address sediment delivery to streams, but,
it is % indicator of 1he nature of the sovils., Trealment
of i i may be undert eh:u for less than 100 per acre,
howe\er little dmpact on diment deposition in the harbor will
be made. Landowners should be encouraged through United &‘anes
Department of Agriculfure programs o practice good counservation
methads on their lands.

d Channel Protectjon~~Most if noet all of
the the Cornucopia Harbor is a resuit of
erosic nd «ha of the Siskiwit River and i1t’'s

trilb le Protective measuress such as

g’ann
SuCe
impr
the
only 8 2 2 T
cost aeffective manner
protection (8330711, 1877
may reduce the the
not negate the
o -



C. Floodwater and Sediment Retention--Since the majority of
the erosion aund sediment transport 1s at high fiow levels,
abatement of sediment volume reaching the harbor could be
accomplished through the construction of floodwater and sediment
retention structures. Such a structure would retard fleodwater,
capture bed load and allow the settlement of some suspended

sediment. - Construction of effective retarding structures is a
project requlring significant investment in engineering,

construction and maintenance. First, the structure must? he
located so that it can capture an optimum amount of sediment for
a long period of time to be cost effective. Second, it must be
located in an accessible area since vearly and leng term
maintenance are required for proper operation and safety. Two
earth filled structures of this type were constructed in similar
terrain onh red c¢lay soils during the late 1370’s. The average

construction cost was $240,000 (1977). ° Engineering was an
additional &50,000. Yearly maintenance has averaged $2,000.

Those structures have a design capacity of approximately 15 vears
and at sowe point in the future the sediment trapped behind the
‘structure will have to be removed at a cost of $6.00/cy. and then
transported to a disposal site.

It is not known whether 2 site exists on the Siskiwit Hiver that
would meet the necessary technical requirements for a structure.
In addition, sediment retarding structures by their nature slow
down the flow of 'water thus allowing the water temperature to
rise and potentially making the channel above the structure
unsuitable for c¢eld water fish such as trout. In addition, fish
habitat below the structpre'may suffer detrimental change.

Finally, an unknown amount of sediment will still reach the
harbor since a retarding structure is only effective fTor sediment
generated above it and the terrain near the harbor is generally
unsuitable for this type of structure.

Summary of Abatement Alternatives
Al Upland treatment can be effective for reducing a small amcunt

of erosion and related sediment in the harbar. The cost is low
and could be zmccomplished through an educational effort.

n. Streambank and Channel Protection. The cost  of {his
alternative «c¢an be very high depending upen the length of stream
to be protected. This zlternative could be considered further in

combination with other actions taken.

C. Floodwater and Sediment - Retention. At this time no

engineeving has been done to 1dentify the potential

cffectiveness of a - structure. Tlie capital and

operation/maintenance cost will he very high. Also unanswered at

this  time the cownsequence of a structure of this type on the
Siskiwit Ri environment.
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7.3 Dredge Spoil Disposal Alteln tives

These alternatives are basically of itwo types: in-waler disposal
and on-land disposal. They also represent the more traditionsl
and straight-forward approaches to dealing the problen.
Benefici" re-uses and potential cost saving techniques are
identified where appropriate. '

This section utilizes the following assumptions:

¥  Annualized average dredge requirement i1s 3,750cy.
* he dredge spoil is found to be "clean”.

* Particle size match exists with the'adjacent beaches.

* Dredgiﬁg cost & $6.00/cy.

¥ Mobilization costs are nc{ included but are wssumed to Le ;g.
¥ Engineering costs are not included but are assumed to be 9%.

¥ Debt service cests are not included but are assumed to be 10%
with dO year amortization.

* Construction costs are from regional estimates and are not
"present worth"

£
4 L7

¥ Sediment anzlysis costs are not included but are assumed
all alternatives.

1

AL In-water Disposal

If the assumptions are correct, this alternative is the most
straight-forward. Intuitively, this alternative would also have

the least Ffirst cosi.  The alternative has two possible actions:
1. Dredge the material from the harbor and dump offshore jn
deeper water. This action, if implemented properly could benefit
fish by providing a reef-type habitat. Discussion with WDNRE Fish
Division thPaylield: iwh¢fdit~ that there 13 ot a need for this
type of habitat in the Cornucopia area at this time. 2. Dredge
the material from 11( harbor  and dump in the nearshore zone.
This action would benefit starved-beach areas near the Cornucopia

d

harbor and make them less susceptable to srosion damage dur
m
i

Lxg
high water. he for the two actions are essentially the
same eNgept that construction would require substantial
engineering.

<0
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Dredge wveolume analysis indicates a need for removal of 2,750 oy
annually. However, dredging activity should be undertaken less
frequently to minimize mobilizaetion costs charged by & dredging
contractor, It is recommended that dredging take place at three
vear intervals or when determined to be necessary by depth
soundings. For the purpose of this cost analysis it is assumed
that costs are incurred on an annual basis.

Although cost estimates are not provided here, the communities of
the south shore should consider the possiblity of Jointly
purchasing iredging equipment under a public facilities grant
program and actually perform the . work themselves and create
several jobs in the process.

n
h

Estimated Cost

Annually dredge and dispose of 2,7E50cy & $6.00/¢cy & 22,500.00

450,000, 00

B. In-water Contained Disposal

On the east breakwall there is a deflection dike extending to the

southeast but not coennecited to the shoreline. At the present

time waves flank this deflection dike and scour the area behind.
Lt;'-

It has en proposed that a timber c¢rib or steel sheet pile
E <

extension be constructed that would connect to the shoreline. ¥

this dike were extended, imately O 114

yoooeuad
d could

area behind ! he

be placed behind the di
be developed f vl
existing deflection dike

to 13,000c¢

s cresat

Cost savings could realized here by utilizing a land based
dredge crane  which reach part of the dredge and dispe |
areas without moving.

Estimated Cost

Annually dredge and dispose of 3,750c¢y & ¢6.00/cy g 22,500.00
Firzt cost of containment structure ] S20,000. 00

Twenty vear Cosi-Dredging
Construction

Mo b o Y L IO LI, i Y, N N
Total Twenty Year Cost : 5 490,000, 00
B b
oo



C. On-land Disposal

There are several on-land beneficial re-uses of dredge material
which will be noted here but not discussed in detail because they
are generally not applicable to the Cornucopia situation.

¥ Dune Construction and Management-Dredge material is used to
reconstruct dunes or maintain dune profiles after major
storms. It can be used to enhance the quality of existing
recreational areas by providing dune like habitat.

¥ Wetland Renovation and Construction-Nutrient rich spoil has
been used to create or restore wetland areas. This
generally involves placing spoil in water to raise the
bottom elevation to provide water depths suitable for
growing aquatic vegetation.

¥ Wetland Protection—Matérials are used to construct barrier
reefs or barrier islands to reduce erosion damage to existing
wetland complexes.

In addition to the re-uses mentioned above several other uses
have been discussed from time to time in the local area. These
include wuse for road sand, so0il conditioner and structural
building materials. These uses are not given further
consideration since they all require dewatering, multiple
handling and extensive transportation systems. Suitable
materials are available 1locally for. these uses at reasonable
cost.

1. On-land Beach Nourishment

This alternative is essentially the same as near shore in-water
disposal except that it would take place from landward instead of
from the water. There may be minor benefits in terms of better
placement of the material on the beach to be treated. But, as
can be seen, the costs far outweigh the minor benefits since the
material has to be physically moved by two different modes of
transport. Once by the dredge and once again by truck to the site
of placement. The material would not require dewatering.
Potential beach nourishment sites are shown on Map 6.

Estimated Cost

Annual dredge 3,750cy @ $6.00/cy $ 22,500.00

Intermediate transport

and placement @ $4.00/cy ' _ . 15,000.00
Total Annual Cost $ 37,500.00
Twenty Year Cost $ 750,000.00
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2. On-land Disposal

On-land disposal whet**: contained or not, is the alternative
that will be selected if dredge spoils are found to be pollut
in evcess of the proposed criteria. The aiternafjve 18 eNpensive

"

‘since 1t would require dewatering and multiple handling of the

spoil material as well as the potentzal purchase of land suitable
for spoil disposal. The Wisconsin Statutes c¢h 346.84 prohibits
the "spilling of wuauste or foreign matter on or along highwa
Additionally, a perm;t must he secured from the Department

Transportation  for the ‘itransport of  polluted spoil material
Added cost may be incurred- as well by the municipality far
~epuirs of damage caused 1o bridges and high s because of
truck traffic. A site suitable for dredge spoil dispouss
heen identified and 1is depicted on the following map.
anticipated dredge volumes, a forty acre site would lig
for over 50 vears of spoil storage, Site preparation cas?
unhnowrn. '
Estimated Cost
3,7800y @ $6.00 0y 22,800,060
temporary
4,00y 15, 000,00
Transfer to storage sits
@ osd.00/cy TLL,000.00
Total veariy cost “ 52,500,080
time land purchuase N
Twenty vear cost g 1,055,000.000
7.4 Dredyge Spoil Disposal Altermative Cost M ALY
are the twenily vear costs as determined i
AL T
1. water 3 i 414
Z. LBigposal in near shore zone R 150,000, 00
b In—wailer bulkhesd &




POTENTIAL ON-LAND DREDGE DISPOSAL SITES

-

o~ LAKE SUPER'OR . Squeaw Bay //“—
)| Bark Pt. - Yw; o\
Siskawit

J

13

CHEQUAMEGON
NATIONAL

CABLE

— : 'CORNUCOPIA
' » v HARBOR
Q DREDGING

o MAP 7

\ BAY|FIELD - i




.5 Recommended Alternatives

he material is found to be ¢

A, If ¢ clean as assumed, Alternative
Al, A2 or B can be recommended. Alternative Al has no apparent

benefit and will not be considered further. Alternative A2 has
the benefit o¢f providing source material for beach building if
placed in the near shore zune immediately lakeward of the beach.
Alternative B provides the benefit of additonal protection to the
harbor in.  the area of the deflection dike and additionally
provides more land area for recreation purposes. On a cost basis
Alternative AZ ig the preferred alternative.

B. 1al if found to exceed the proposed criterigz,
which is considered unlikely, the only real alternative is (2
since it is the only alternative that will likely satisfy the
regulations. ’

i
h

C. Ranking of Alternativés

~
s

lean Material

i, Alternative AZ by 150,000.00
2 Alternative b : R 490,000.00
3. Alternative Al 5 450, 000.00
4. Alternative {1 5 750,000.00
Poiluted Materis

oAl o 5 LL055,000, 00

7.6 Fiscal Impact of Least Cost Alternative

In LOREE 1 fe debt per & per vear for the
wae $306. 61 ebt over permanent residents).

P =21 N srrea o £rii & pelr N
appreximat vear inciuding
thres tim deb? 501 d at
sanitary e constructing cer
treatment . The cost  of  thi

B2, 200,000 ) ot spread o

P
A ]
[

ot

) Q('-

poGy.




If the Town were to pass on part ¢f the debt load to marina users
the situation could be relived somewhat, bui, some residents have
beats in the marina and they will be reluctant to pay itwice for
the privelege of  using the marina. In addition there is the
possiblity of discouraging warina business and. permenantly
"damaging the recreation/tourism sector by the raising of marina
fees.

Unfortunately, the same situation may result if the harbor is not
maintained. If a number o¢f vears ¢o bv witheout maintenance
dredging, the  harbor will become unuseable sven to craft of
shallow draft and subsequently destrov the economic viability of
the harbor complex. '

absolutely necessary that an sssistance program be

It isg

" o K
identified that can bear part of the cost of harbor maintenance
for the public gowod. At present there are programs sponsored hy

several agencies which, if modified in scope and intent, could
provide cost-sharing monies and thus reduce the Jocal burden.

b



8.0 CONCLUSIONS

The harbor dredging need is approximately 3,750 cubic yards
on an annualized average basis.

The dredge material can be characterized as "clean” for the

pollutants analyzed for in 1984 accordlng to the proposed
pollutant criteria.

Additdnal testing for dioxin, furan, lindane, barium and
selenium may be required.

The estimated amount of dredge material less than 0.074 mm is
approximately 18.2%.

In all probability, a particle size match exists with the
adjacent beaches.

There is a need to verify the particle size match.
Available alternatives have been identified and costed.
The alternatives have been ranked with the result that
in-water disposal in the near shore zZone is considered
the most cost—effective approach which also provides

secondary benefits.

Alternatives for abatement of dredge volumes exist at
relatively high cost.

The Corps of Engineers maintenance dredging program
should be continued for the Cornucopia harbor.

An cost'sharing assistance program will be needed to reduce
the local burden.
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Macroinvertebrates

Macroinvertsbrate samples were collected using a 6" x 6" petite ponar
dredge. . One grab sample was collected at each station and worked through
a U.S, standard 30 mesh sieve, The resultant sample was backwashed from
the screen and placed in a 500 ml wide-mouth plastic cantainer and pre-
served with 702 ethanol. Samples were then cooled to 4°C for transport

to ERG's laboratory, For macroinvertebrate results refer to the analytical
" report, _ :

Sediment Collection

The bottom type encountered at Cornucopia was unsuitable for core sampl-
ing. The material consisted primarily of hard packed sand with some
detrital material. A Peterson Dredge was used at all stations for sedi-
ment collection. For each station the dredge sample was transferred into
a clean stainless steel bowi, thoroughly mixed and placed into one-quart
glass containers, Samples were then placed on ice and cooled for shipment
back to ERG's Ann Arbor Laboratory,

The follawing lists the sediment types for each sampling station:

Station No, 1

This station was located near the mouth of the harbor. The depth to sedi-
ment (7.8') indicates that the shoaling in this area is approxiamtely 2.0
feet. The sample consisted almost entirely of brownish red, fine to medium
coarse, hard packed sand. There was very little detritus or silts in

this area, No o0i) was observed and the odor was earthy.

Station Mo, 2

This area of shoaling was pointed out by personnel from the U.S,A.C,
Duluth Project Office. The actual shoal area was easily visidble from the
boat. The depth to sediment was 4.0 feet indicating that the depth of
shoaling was approximately 3.5 to 4.0 feet.

The sample in this area consisted entife1y of reddish brown, hard packed
sand. There was no oil or silt observed and the sample had an sarthy odor,

Station Mo. 3

This sample consisted of approximately 3" of reddish silt, over a mixture

of detritus and fine reddish brown sand. The sand detritus mixture was

-~ approximately 60% sand and 40% detrital material. There was no oil and the
sample had an earthy odor. Shoaling in this area was estimated to be approxi-
mately 1.0 to 2.0 feet.

Station Mo, 4

This sample was primarily reddish brown sand (70%) with detrital material
mixed throughout. There was a l1ight amount of fine silts on the sample's
surface ( 1"). The odor was earthy and there was no oil,
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